Methodology for Molecular Modelling Docking of MM41
The NMR structure of the Bcl-2 promoter quadruplex (PDB id 2F8U) was used as a starting structure for modeling studies. Two thymine nucleotides (Thy14, Thy15), in the loop, were modified to guanines to be consistent with the native Bcl-2 sequence of 5'-GGGCGCGGAGGAAGGGGGCGGG-3'. Mutations were carried out using the program X3DNA, 1,2 which replaces the nucleobases without altering the backbone conformation. The ligand-binding site was generated based on the protocol from Read et al. 3 The site was introduced between Loop-2 (Ade10-Gua16) and the top quartet by breaking two phosphodiester bonds (between Gua9-Ade10 and Gua16-Gua17) and separating the two halves of the structure such that the separation between the quartet and Ade12 was 6.8Å. The backbones were reconnected followed by 1000 steps of conjugate gradient energy minimization to relieve any structural distortions.
The chemical structure of MM41 ligand was built and docked using the ICM software package. 4 The charges were assigned to the ligand using the ICFF force field. 4 Grid maps were made around the binding site that encompassed all residues from the loop and the four guanines from the top quartet. Docking was carried out using the automated docking module of the ICM software. The docked conformation was chosen based on the highest binding energy. The docked complex was then used as a starting structure for molecular dynamics simulations. The four side chains of the MM41 ligand access the four grooves in the quadruplex structure. 
